Transdermal delivery from liposomal formulations - Evolution of the technology over the last three decades.
Strong barrier properties of stratum corneum often limits the efficiency of drug delivery through skin. Several strategies were tried to improve permeation of drug through skin for local as well as systemic drug delivery. Incorporation of the drug within flexible liposomal vesicles has been one of the popular and well-studied approaches for delivering drug to deeper layers of the skin or even systemic circulation. Flexible/deformable/elastic liposomal systems such as invasomes, Transfersomes®, ethosomes, niosomes, etc. have demonstrated encouraging results in delivering small molecules and large proteins to the skin. It is necessary to recognize the promising concepts and analyze their potential, since a clear understanding of the drawbacks and advantages of these approaches will lead towards future development. In the current review we have attempted to give an overview of different liposomal drug carriers for transdermal drug delivery and their efficiency as drug delivery system through different in vivo and in vitro studies. Also, an overview of the studies which investigated the interactions between skin and vesicles, which have lead us to our current understanding of the skin penetration mechanisms of liposomal formulations is presented.